p. The function of the terminal A of tRNA (yeast) with respect to complex formation with the cognate aminoacyl-tRNA synthetase has been studied using equilibrium and fast kinetic techniques. Removal of the terminal A influences the equilibrium parameters of the tRNA-synthetase interaction only slightly, the mechanism of complex formation, however, is changed significantly. The binding mechanism of unmodified tRNA p he comprises a recombination step and a consecutive conformational change. In contrast, the reaction between tRNA^h.
INTRODUCTION
It was shown in previous publications (1, 2, 3) that specific complex formation between tRNAs and aminoacyl-tRNA synthetases involves at least two reactions: a nearly diffusion controlled recombination of the two reactants and a consecutive conformational change of the complex. The results reported in (1) and (2, 3) , respectively, differ particularly with respect to the rate of the conformational change. We have found that the consecutive step is fast (2) whereas Rigler et al. (1) report it to be rather slow. A slow conformational change, however, is in clear contradiction to previous stopped flow experiments in the same and related systems (4, 5, 6 ).
In the phenylalanine specific system from yeast the conformational change is a characteristic feature of the specific interaction; it is not observed in associations between nonspecific tRNAs and the synthetase (3) . However, the precise nature of the conformational change has not yet been elucidated. A possible involvement of the 3'-OH end of the tRNA Phe in a conformational change during the aminoacylation reaction has been indicated by von der Haar and Gaertner (7). In the present paper we report a kinetic investigation of the mechanism of complex formation between phenylalanyl-tRNA synthetase Phe (yeast) and tRNA (yeast) that lacks the terminal A. Our findings show that the terminal A indeed has a major influence on the conformational change of the tRKA-synthetase complex.
MATERIALS AND METHODS
Phenylalanyl-tRNA synthetase was purified and characterized Phe as described previously (3) . tRNA was prepared from crude baker's yeast tRNA according to (14) . The terminal A was removed following procedures given in (8) or (9) . Phenylalanine acceptor activity of the tRNA Pe was less than 2 % compared to unmodified tRNA e . Reincorporation of the terminal A using crude nucleotidyltransferase prepared according to (10) The number of tRNA-binding sites was obtained from an evaluation of the heights of the boundaries in sedimentation velocity runs as outlined in (11) .
Temperature jump experiments were carried out and evaluated as described earlier (2) . The heights of the T-jumps were between 3 °C and 5 °C, always arriving at a final temperature of 24 °C.
The concentration dependence of the measured relaxation times was analyzed in terms of the following reaction mechanism:
The equilibrium constants of the individual steps are:
The binding constant K as determined in the equilibrium AS 5 measurements is:
The concentration dependence of the relaxation times of the two-step reaction scheme is (16):
with: The rate constants were evaluated by fitting them to the data of the relaxation times in Fig. 1 using a weighted nonlinear least squares method (17) . The reliability of the fitted parameters was checked by confidence limits and the correlation coefficients. The procedure for evaluation of the rate constants is outlined in more detail in (2) .
RESULTS _measurements
The results of the equilibrium measurements are summarized in table 1. The stcdchiometry of complex formation as determined from ultracentrifugation experiments is the same for and tRNA^^. There was no experimental evidence that There is no experimental indication of a saturation of the rePhe laxation times as in the case of tRNA_ n ; in addition the lar- Our measurements are in accordance with the work of von der
Haar and Gaertner (7) who obtained indirect evidence for an involvement of the terminal A in a conformational change during catalysis. At present it is not clear whether these conformational changes are involved in correction mechanisms as described previously (12, 13) .
